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~ The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
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International Bureau (PCT Rule 17.2(a)). 
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(a) □ including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1 ) □ hereto or 2) □ to Paper No./Mail Date . 

(b) □ including changes required by the attached Examiner's Amendment / Comment or in the Office action of 

Paper No./Mail Date . 

Identifying indicia such as the application number (see 37 CFR 1. 84(c)) should be written on the drawings in the front (not the back) of 
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EXAMINER'S AMENDMENT/REMARKS 

1 . This application has been reassigned to Technology Center 1700, 
DIVISION 7: Art Unit 1797 and the following will apply for this application: 

Please direct all written correspondence with the correct application serial 
number for this application to Art Unit 1797. 

Telephone inquiries regarding this application should be directed to the 
Electronic Business Center (EBC) at http://www.uspto.gov/ebc/index.html or 1-866-21 7- 
91 97 or to the Examiner at (571)272-1139. All official facsimiles should be transmitted 
to the centralized fax receiving number 571-273-8300. 

2. An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1 .312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

3. The application has been amended as follows: 

Amendments to the Title: 

Replace the title with - Method of purifying contaminated oil in a centrifugal 
separator using a separation aid and starting liquid --. 
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Amendments to the Specification: 

Replace IT [00091 with the following replacement paragraph: 

[0009] According to the invention, in use of a method as initially defined, the 
S e parat i on separation chamber of the centrifugal rotor is pre-charged with a starting 
liquid, which is heavier than the oil and insoluble therein, in an amount such that a layer 
of the starting liquid forms a liquid seal in the centrifugal rotor, covering said heavy 
phase outlet. Only after such pre-charging of the separation chamber the contaminated 
oil and the liquid separation aid are supplied to the separation chamber, at least part of 
the starting liquid together with liquid separation aid and particles, separated from the 
oil, being discharged from the separation chamber through said heavy phase outlet. 

Replace IT [00171 - [00191 with the following replacement paragraphs: 

[0017] The method according to the invention may advantageously be 
used for purification of mineral or synthetic oils containing additives in order to give the 
oil the desired properties for the intended application, at which the density of the oils lie 
in the interval of 0,85 1,05 0.85-1.05 g/cm 3 at 40 °C. 

[0018] The method of the invention may with advantage be used for 
mineral oils, 20 which have been contaminated with very small particles, for example 
very small soot particles or metal particles which are floating in the oil and therefore do 
not settle. Mineral oils have usually a density of 0,85 0,90 0.85-0.90 g/cm 3 at 40 °C. 
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Earlier the only possibility to purify oil containing this kind of contaminants have been to 
use kieselguhr or bleaching clay filters, which filter materials are expensive and create 
problems in connection with deposition of the used filter beds. 

[0019] If the mineral oil has been used as an insulating agent in a 
transformer or tap changer and is free from additives apart from a necessary oxidation 
30 inhibitor, the separation aid with advantage may be a liquid polymer, which binds the 
small soot particles that are present in the oil. Also rolling oil as well as chlorine-paraffin 
oil contaminated with very small metal par-tides may be cleaned in this way. 

Replace If [00211 - [00231 with the following replacement paragraphs: 

[0021 ] One example of a suitable liquid polymer for purification of these 
kinds of oils is a polyhydroxy alkoxylate with a density of 4r0 — 4-4 1 .0 - 1 .1 g/cm 3 at 
40 °C. 

[0022] Example I 

A mineral oil that has been used as an insulating agent in a tap changer and is 
contaminated with soot particles should be purified from the same. The amount of oil in 
the tap changer may be 200 - 1500 litres. For the purification there is used a mobile 
centrifugal separator MIB303S-13 from Alfa Laval AB. Depending on the time interval 
between consecutive purification operations the oil contains 1 10% 1 - 10% soot. The 
rotor of the centrifugal separator is started and is brought to rotate at full speed. 
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Separation aid in the form of a liquid polymer is added to the rotor in an amount of 0,7 1 
0.71 . The polymer is forced to flow to the outer part of the separation chamber of the 
rotor by centrifugal force, where it forms a liquid layer rotating with the rotor and covets 
a heavy phase outlet of the separation chamber. The amount of polymer that is needed 
to form the liquid layer depends on the size and construction of the centrifugal 
separator. When the layer has been formed the oil that is to be purified is supplied, oil 
having then already been mixed with polymer. The amount of polymer in the supplied 
mixture is around 4 %. The polymer that is used for the purification consists of a 
polyhydroxy alkoxylate. 

[0023] Example 2 

Rolling oil consisting of a chlorine-paraffin oil shall be purified by the method 
according to the invention. The oil, which may contain 1-17 % sludge, is mixed with 
liquid polymer, a polyhydroxy alkoxylate. A mobile § centrifugal separator of the same 
kind as used in example 1 is used for the purification. Polymer is added to the 
centrifugal separator when the separator has been started to form the rotating liquid 
layer. The amount of oil that is to be purified may be between 3 1 5 3 - 15 m 3 . 
Previously, contaminated oil had to be deposited at extremely high costs. Purification 
according to the technology now suggested, therefore, has important advantages. 
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Replace IT [00251 with the following replacement paragraph: 

[0025] The oil is contaminated with ©7! 0J. to 5 % of particles mainly 
consisting of soot, combustion rests and reaction products from some of the additives of 
the oil. The main part of the contaminants is present as colloidal or sub micron particles, 
which are impossible to remove in centrifugal separators or filters. 

Replace If [00281 with the following replacement paragraph: 

[0028] The amount of contaminants in the oil had decreased by 82 %, from 
0.96% to 0,18 % 0.96% to 0.18% insoluble matter. 

Amendments to the Claims: 

The following listing of claims will replace all previous listing and versions of 
claims: 

1 . (Currently amended) A method of purifying contaminated oil from particles 
suspended there in by means of a liquid separation aid having a density larger than that 
of the oil and being dispersed in the contaminated oil in order to make the particles 
more easily separable from the oil, the method comprising 

- supplying said contaminated oil and said liquid separation aid into a separation 
chamber of a rotating centrifugal rotor, 
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- separating in said separation chamber the particles and the liquid separation 
aid from the oil by centrifugal force, 

- discharging purified oil from the separation chamber through a central light 
phase outlet thereof and 

- discharging separated particles together with separated liquid separation aid 
from the separation chamber through a heavy phase outlet of the separation chamber, 
situated radially outside said central light phase outlet, 

- pre-charging the separation chamber, before supplying a substantial amount of 
contaminated oil thereinto, with a starting liquid, which is heavier than the oil and 
insoluble therein, in an amount such that a layer of the starting liquid forms a liquid seal 
in the centrifugal rotor, covering said heavy phase outlet, 

- supplying thereafter said contaminated oil and said liquid separation aid into the 
separation chamber, and 

- discharging from the separation chamber through said heavy phase out 5 Jot 
outlet at least part of said starting liquid and particles together with liquid separation aid, 
separated from the oil. 

2. (Currently amended) A method according to claim 1, wherein an amount of 
said liquid separation aid is used as said stoma starting liquid. 



Application/Control Number: 10/538,295 Page 8 

Art Unit: 1797 

3. (Previously presented) A method according to claim 1, wherein the oil is a 
mineral or synthetic oil containing additives giving the oil desired properties for its 
intended use, the density of the oil being in the interval to about 0.85 to about 1 .05 
g/cm 3 at 40°C. 

4. (Currently amended) A method according to claim 3, wherein characterized in 
that the oil is a pure mineral oil having a density of afeprt about 0.85 to about 0.90 g/cm 3 
at 40 °C. 

5. (Previously presented) A method according to claim 4, wherein the mineral oil 
is one that has been used as an insulating agent in a transformer or tap changer, is free 
from additives, apart from necessary oxidation inhibitor, and is contaminated with very 
small soot particles, the separation aid being a liquid polymer. 

6. (Previously presented) A method according to claim 3, wherein characterized 
in that the oil is one that has been used as a lubrication oil for Diesel engines and is 
contaminated with small dispersed particles, the separation aid being a liquid polymer. 

7. (Currently amended) A method according to claim 5, wherein that the polymer 
is a polyhydroxy aikoxylate having a density of 4^0 — M- 1.0- 1.1 g/cm 3 at 40 °C. 
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* * * 

4. The above changes were made to place the application in immediate condition 
for allowance. These changes merely render the title more descriptive of the claimed 
invention per MPEP 606.01 and to correct typographical errors in the substitute 
specification and claims. These changes do not add new matter, do not alter the scope 
of the claims, and were not made in view of any prior art or patentability issues. The 
substitute specification filed 10 JUN 2005 is approved and ahs been entered. 

5. The following is an Examiner's Statement of Reasons for Allowance : 

The prior art of record does not teach or fairly suggest a method of purifying oil 
including the latter three steps, namely the pre-charging, supplying, and discharging 
steps of claim 1 . 

6. Any comments considered necessary by applicant must be submitted no later 
than the payment of the Issue Fee and, to avoid processing delays, should preferably 
accompany the Issue Fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Charles E. Cooley in Art Unit 1797 whose telephone 
number is (571 ) 272-1 1 39. The examiner can normally be reached on Mon-Fri. All 
official facsimiles should be transmitted to the centralized fax receiving number 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

/CEC/ 

Charles E. Cooley 

Examiner 

Art Unit 1797 
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